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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the effective aperture ratio by forming an 
offset region between channel and LDD regions, such that the LDD region of 
a drive TFT overlaps with a gate interconnection through a gate insulating 
film, and such that the LDD region of a pixel TFT does not overlap with the 
gate interconnection sandwiching the gate insulating film. 

SOLUTION: A drive circuit is provided with a p channel TFT(thin-film 
transistor) 301, and an n channel TFT 302 and 303, while a pixel section is 
provided with a pixel TFT 304 formed of an n channel TFT. The TFT 302 is 
provided with an LDD region 207, which is located between a channel forming 
region 204 and a drain region 206, and which overlaps with a gate 
interconnection sandwiching a gate insulating film. Furthermore, the TFT 
304 is provided with regions 217 to 220 and an offset region 221, which do 
not overlap with the gate interconnection through via channel-forming 
regions 213 and 214, a source region 215, a drain region 216, and the gate 
insulating film. 
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(57) [Rft] 

J; -r go tfs»jfr & £ «{&■* -5 . 

IMSt^a] SB»iEl»*^Jl-ran^-y*>i'S!TFT 
:i 0 2 lCi*Lov8li£2 0 7 3ftSB£H$n, *s/h^t!)7 
&Aic3fi^TFT«jS^||ift$ns. lJ9!?^$r^ 
Bl£t5nf + */HTFT3 0 4iCttLoffffl«2 1 7 

fiOTFT«jt3ft^^$iX5. Loff««2 17- 

2 2 Olefins na^F*E«i5c»*rl x 1 O l6 -5 x 1 
O 1 'atoms/cm 3 ^ *T'{g;<1-£:z i T\ * fclc^tt 
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fftteiiS&EJSg $r^fiJc*r 5nf + T F T CO L DDS 

Wteii*SB4r»rti'41i*TFTOLDD««tt. l&i® 
#T FT<0-/~ hKSi:^ h*fe««*«A,TSftfe/,t 

tftfclift r F T co^ -y *ywjgfiKfl|«av L D D ffi$<z>ffl 

[»**2J I^I-»S±«ciii*jf|sxt/ffi»isJB *$tf« 
mjfesssfcbiHiss zmtfL-f £ n ^-r tftcold d« 

— a*fctt£tta«ttn^**vUS!TFT^— h 
BuHei(^^^^J5g1-51i^TFT0OLDDeiJ^|j:, ^{U 

BtrffiiSI* TFT^f-v *yu»fiJcffi«X t/L D DHtt^lH 

li. ^ISSIffiifeTFT^LDD««J:V) t*VN»ft-Cna! 
[£8#JI4] 3it*Sl S 2 ic*j^T, tflfSM 

»IsItt«:7griSi-5 nft^iT F TOLD DfiWfilCfi 
2 x l O 16 - 5 x l 0' 9 atoms/cm 3 co^^^SBT'n^^ 
£6#J 7c3f # & 3: , Hft EH* TFTOLDD iHtfe Jw It 1 
x l o' 6 — 5 x 1 O 1 8 atoms/cm 3 £>&J£$aIST* n g/^Ffa 

»!IESE»lHlgSt.l*i, LDD«ttW^«i5y— KSfiH^y 

- h*fiaK4-**/vTfr/j:5 J: 5 K»J*S ftfc* 1 Onf 

- M6««4'^t?S^5 J: 5 lwJgj£* KfcS 2Wn^ 

WHepisBSFBSr^fiS-J-SlJSRT F TOLD D*«l*, KiSj 
* T F T <7>V - K t V ¥tM»&8kk 
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^<fc 7 KM Six, 

lWie@f*T FTW^^^yU^^JS&t^LDD««OP B 1 

[!S^JS7] la]— 8ffi±(c0li3BSB&rjKKflKi!ElK^^tf* 

- h«*««r^-C-fi^«» J: 5^ffM*ixfcJBl con?- 
+ ^/vSTFTir, LDDR«W- »*5^— hEUfe^ 

^^STFTi:S:*L, 

*IfBiS*»4:?Bj*i-51il|gTFTC0LDD««li, ttifi 

tfJf&@i*T F Tgo^ + *yuj»i«««X05L DD««ofB 
IC « * 7 -fe y h ««3ds^ A *nrt^Sri:8r1*«i:-r6 

l^nft *Jl>M TFTWLDD XI /X lifllj 
2 O n f t *;vlT F T W L D D««l:ii , tftffiHSIT 

1 <35 n ^ * U SJ T F T CO L D D figtf A r/ / I i W 15 % 
FT60LDD®^(Ctfc-<r 2~ 1 O {gCO^T n 5!!^^ 

[ftMio] sb**6 *fcii8«**7Ud3^T, mm 

llWnft */^SS T F T iZBft c?il-5 L D D ««|* , 

FT«C»fiS$lx5LDD*«tt, K»2 0n^ + *yul! 
TFT©^-r*/l/«j««*«r«A/-C»J«Sil*C £ *■» 

1 W n T F T OLD D W«Xt//X ttttl&sS 

<0 20nf+*^iTFTtf)LDD««i;ii2x 10 16 - 
5 x l 0 19 atoms/cm 3 0^ig^IS!r n^^J^^TT:^^^ 
MEU^TFTOLDDWKKittl x l 0»«-5 
x l o 1 "atoms/cm 3 W»flt«SHT*na5f:t«tt7c** J ** 

2] »*«2, n*JS6*fc(i» 

3^ri7t7)V>-fix^^-lc^^r > #iK^-7-fey hfig«li3* 

[S**«l 3) »*JS1. »*ig2, n*«6 4fclSH 
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(3) 

3 

l x i o ,5 ~ l x i o' 8 atoms/cm 3 ^»aj5Ht?pl!5F 

IW**14l »**2 S fc(±g»*Ja7(c*5^T. SUE 
j8»B(±r;w5-^ i»J»stttr^* i^jExSr^^t 

Stffcfc ir ttSHfcT/U 5 - £ Aflg-Cfc £ r t <b 1"* 

tt*3fc5fc|6B. 

[«S**i 8] |BJ—Sfi±fc:ii*fflaTj«g2»isiKt-itp 

WKSESB IhI SS * Bffc-f- <& n ^ ir * />9L TFT <nm& /§ \C 

2 x i o 16 — 5 x i o 1 9 atoms/cm 3 w»Kftffl"Cnffl^ 
tt»7c**S-tf«*S:fl5fi8-r2»XS (A) 
mESE»la3K«r»fi!t+5 nf + ^/HTFTro«ttii: 20 

1 x i o 20 — l x i 0 2, atoms/cm 3 co3gg^®-CnlpF 
tt#»7cSl*r^'tf*««:^-r^IS (B) 

3 x l o 20 — 3 x i o 21 atoms/cm 3 6D*ateH"C pffl^F 

fitfS£iSIB«BS:fl5i*i-51it|5T FTO/gttJi*C 1 x l o 16 
-5xi 0 '"atoms/cm 3 a5»*tiiB-Cn S5Ftt4fe5c** 
tu^^MtSIi (D) <L-, **TU 

sniex^ (d) mm&^t*t&»m-v9t>frfc?-h 

ffirCSZUIslK & JfM"f 5nf-y * A'S! TFT oofc-teJI K 

2 \ 1 O 16 — 5 x l o 1 9 atoms/cm 3 <D HkXt&M'V n 
«4*5c*££irtfi«*»/^3Xa (A) 
ffiKEIftEltt & n ^-v^ufflT F Tcof§t4^(^ 
1 >■ 1 0 20 -1 x ] O 21 atoms/cm 3 OSfifEBfl-CnSW 
«^7C*S:*tf«««:^fiJtTrSxa (B) 

3 x i O 20 -3 x i 0 21 atoms/cm 3 O^^^IS-Cp 
*£4fe7ci»Sra'0««Sr?e«i"SXS (C) 

frstmrnuteWtdL-tzmmT FTosttJBK 1 x i o 16 

-5xi O 1 'atoms/cm 3 0«aE«fflTn SJ^««Jtc** 
Sfr««&flNti-SXfi (D) «rtU 
WiKXfi (D) (C<toTnS!j3F|sfitoffi* (c) &tf8tn 
S-T*fi*ffl* (c) (^»Lfc3h7-fey N«tt^ric*ix 

n rn"C#> C £ £r43Mft £ JO 
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Wffiiffl*TFT^fSttJiiz^»^*tp|ft»iK-c» 

■r a w t iz jr. 9 jg/s $ n § r t zrnrn 

[0 0 0 1 ] 

ttfl^^SSB, EL (il/na/VU-yt>^) 
3SB^tt**H5«*3t*3Sfi («ft**3SBtt>^ 
5) , dsit/aft^MBSrftttUfcffiSEtSft 

[0002] *mwm&izte\,^x¥mfrmi&tn, 

ilEttft^SB^Ji^wWSe^iEBSrSttUfca 
aSAt^WftKBt-**^*- 
[0 0 0 3] 

[0 0 04] T^f-f^v S >; ^^H«b%*^ 

loo os] zoj: 5*SE»iiii8tt^n-t*3rx<c*5v^r»j 
ft l t lei - -c v ^ -c , m m t f tic m * $ 

^Dffi (TFTdS^7Stt^8#ir*4x5 KUY>«Sltffl[) 4r 
i*re»fe#£Htf> Steele, ?i-ym?5fcfil (TFTii*> 

»f^p*tcatixs KU4 4 >mmm) *-i5tm%^%-&wfr 



-3- 
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[0 0 0 6] L*»U i/»=>TFTW^-7aaE« 
T F Tlctt^-^SEItoffiTi ^^fc^ba*^«»J* 

[0 0 0 7] ^-7m'ffifI^i£«1-^fcy>(DTFT^«^ 
£ LT. fi»K Kwf> (LDD : Lightly Doped Or 

i«»£l£*«fcj&MKDDSns y — K 

fc^K ; «IS*S^«*MI«li L D D««i: Pf tfixTV^ 

[0008] * y h*-*yraA 

(Gate-drain Overlapped LOD) #fig;$>&)£>*xTt^ 

<oic*Jft"C*)6 a TMutsuko Hatano.Hajime 

Akimoto and Takeshi Sakai, IE0M97 TECHNICAL Dl 
6EST. p523-526, 1997 j > y =» yfJKrit U/d-^-Y K 

/MC«fcSGOLDtoit«:BI|**LT^5;&s, fffltOfflf 
it^T F T t it-<, S fcfcT«ftfc«*tta<»fcJx$ r 

[0009] $ fc, 7^7^vh^ 
©(DU^UCd, «+^P>»S^«(0#liUIJcT F T 

^ 5 , *? *t iPi stsfti] fi^ftm® 

[ooio] r^^yxy^ti^-^mffie^ 
it- s =1 /7>t«t§^fi«oTi^ ( 

[001 1 ] 

fiOTFT (WT, mmTFT tl^) t, v7hU^ 
^^•yVr^^EBlSggOTFT (WT, 12Kb T F 

lw * # T * ( n ^ -V */t^ T F T T?&> jxli*^ -f 
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d 

[00 12] *fc, GOLDTO»Ct>tiIW 

or, »KB*TFTK*o-mW* Lu^ftiSiMil-*. 
fcjft'ofc. i»(ca«OLDD«»ii^7fe«IEffl:«:ffli5c$ 

[0 0 13] ~60<J; 9l^s h 'J 

icfc^T, ^-COTFTSrlSJlSljSift^fiK-racirtt^ 

[0014] s&k, m&mz*Ltz£o{zwmmz® 

$ v #> , &&B£$tc .tSMP^. co (ft TUBUS ittoT 

[ooi5] ite&m&mik-rztztxn 

[0 0 16] {tb.(Og^ir LT®i*«fB«r*-t-S«* 

[0 0 1 7] 

[SHi4r**i-a*:«>o*a] jLiaiaBjS***"*"*^ 

li]-S«[±t-iii*«&U f IB»lH]i» 

^ nf t^^iT F T CO L D D^ijS(:i, -«J*/t*i±B0^ 
^nft^STFTO'/- HE»i^- h*fi*R*» 

TFTC0LDD«*tt, »U5RT FTtoy— hKigfciy 

iRTFTeof-Y^wU-^fflWiilKLDDfflttcoBBlCIl^ 

[0 0 18] ±IH«fifetcfc^T. *i«BSe»iaK4-^l5£-*- 

t«ld o mm xvhft^mm -e n s^f««sj yim & # s 
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DDWWJ: 9 fc2-l 0 Ll\, £^>fC^ 
»«jsrtt, IWEIg»iIsIKSrffM^Sn^-y-*/ufflTFT 
tOLDDffl**ctt2 x l o ,6 -5 x l 0 ' 9 atoms/cm 3 ^ 
iBatBHrnffl^W*^*^***!,, ilulBiB*TFT<D 
LDD««tctti x i o 15 -5;< l O^atoms/ctn 3 ^® 

[0 0 19] «S(05EW<O«fig(i, W-S«±(ci® 

STFTfcSrtL, MiBH*tt*BJ»-f3®#T F TOO 
LDD««I±, SWsfcTFTOT^- YWMttf— h*g|£t 
JK£*A/^S*kfc^J:dlcEfi£iv Bfjf2HJiSiT F T 

femm&zfix^ z c t t f 

[0 0 2 0] ±E«fifclC*5U*T, WEIBlOn^^^/U 

aTFT<OLDD«*l:|i % mifdiifl?TFTCOLDD^ 20 
*«k9t>*^»* (RffcWlCtt 2- l 0«) T.nSPFW 

[0 0 2 1 ] WiEiBl<On^**/U£!TFT«C^ 

ISM 2 O n f^^ST F T lCflMc3 L D 

*-±, 5**2Wn^- + ^;wfflTFT03^-y*yW^fia««^r 

J8*rfBfiK-*-Sn^"r*^STFT(OSttJI^2 x 1 0 IB 
~5xi o 1 'atoms/cm 3 «Q»«ttfflrna!=F«*7cS?^ 
«tf«««r*riti-5ia (A) b % tttRMmmK&BtfL 
^•5n^-y*yvSTFT(©ettJi(ci x i o 20 -l x i 
0 2 1 atoms/cm 3 <7>®&$&® "C n S^FttttiTC* 4:$ trfittfc 
«:^iSt5Ii (B) fc, «iiS«E»HIK«rjefi6-*-«p^ 
+ 4^STFTOfSf4Jl(c3 x l O 20 -3 x l 0 21 atom 

£XH (C) flftEHJ^aJSr^fife-reiBT^TFTiO® 40 
t*JBfc 1 x l o ,6 -5 x i 0' 3 atoms/cm 3 c^/ttSIST 

naa^tt*7c*istfffl«*r*j«-r-6xs (d> ^ % 

■ffU IfflEXg CD) II, a*«r*tftfe»l»t»«^jxfc 

[0 0 2 3] <f*5, CLW«j«IC*5^-C\ (A) - (D) 

fiO^XSoMffiiafirjtsSLTtW^Jte^. if<oj:5<f 
liPfiLTk, »»W^JBJSE*Ji5TFT<0S*ftft«| 

[0 0 2 4] ,« 
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[0 0 2 5] ].*«wwjlJS-OTtroo^xiiIi - 

1-5*Steicov^r»w-j-<5 0 fiu KH&fffiiiMci-sfc 

*[sI^-?&6CMOS[H]S8<b % i^^^y >^@IK4'^j« 
t$ n f + *^aT F T t S:0iSt5 : i t+S. 
[0 0 2 6] il (A) !C:fo^T , &S l 0 l (Ctt, ^ 

[0 0 2 7] * tX, IfilOl OTFT«^5 
*ffill£f*s 2 0 — lOOnm (jff* L < l* 4 0 — 8 0 n 
m) ^ffSw*AK«iS«rS-tr¥i»»B!l 0 2 

«rJ»fi£fSd^ «^»»^bxa*sfc5^"CwW«J5365* 
^W^TFTo«t^w«/?:(r*§t>itriiJteto 

[0 0 2 8] ^/t. ^SK*S5ft*#tp¥a*«i:Lr 
eFb K -> U a > y ^ ^ - ^ m* mte if <o ^ A KM ^ tf it 

wtt»*rjar*>s, ^ 5-^-5 z tic .to s4g*®(D«.?fe 

3>BKc^»S:4-x.)te^ < t p(c-T6Ci:^ 

10 02 9] ^IC. ^«K">y 3^10 2±(C^3R 

U =>^lcJ:o-tR»Q*in 0 4a, 10 4bW 

J^i-6 0 ^OBBDtttt, efewftfi-lfcXa^RtcSBa^bS: 

/j:^o (Bll (a) ) 

[0 0 3 0] S*«:*tflft»»i LTIi, »ft-> 

U c BB**^3Ec0ftT-*tfffe»IR"efe 9 , S i O x N y "C 

&ztiz&mm'chz>. a<b»fb^y =»>ihi*s i h 

Rg-CfcO, *#-^5a3llil»«^2 5atoroic%J£i±5 Oato 
[0 0 3 1] ^7t, CO-^^^agl 0 3 — 

^^^l-SRiC^fie^-y r3>^i o 2 fc«JWC:x*-?- 
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[0 0 3 2) &tC, 1 0- 2 4 7 7 3 5 

(*atap**o 9/0 3 4, 0 4 U.-2tft0 t-fa$fc£ 

7 -13 0 6 5 2 *4>«cDJS*fc0!l 1 MfSfic^ixfcS 

[0 0 3 4] ra-^«Tli««7c***tfJi4r^^ 
[ 0 0 3 5 I 4 fc, # Aft v y 3 ^tt(***i-7k*ft(c t, 

«fcfc#, L<f:£4 0 0-5 5 0"CT- 1 B#BB?SftO»D 
JI £ f t v \ tK^ £ +# UK $ -tt T t> sift $ ^ 
5:i^S*Li\ *<0»g\ ****** 5 atom%« 

[0 0 3 6 ] &A<tXtH*, 4 0 0-5 OOtT'l 

fcSL 5 0 0-6 5 0 e C (»IL<I15 5 0^600 
°C) (#* L< 118- 1 4B*BB) OR* 

[0 0 3 7 ] **16«-C(*. M0I5g% RT--y//^r 

fflt\ 5 7 o°ctm 4^mcrmMm^n ? 0 -tots*, 

iQSl0 4a, 1 0 4bSre£i LTttBSfiirW * 

y = >R) 1 0 5a— 1 0 5dASflgj«£*i 
*o (0 1 (B) ) 
[0 0 3 8) Zfctc, ttftffc<7>XS-CfflU^fc=3/4ryu^*S 

A»-vy ^vii^^^t^y-^ y >^xfi£*f? 0 

Ttty>) t^»t5J.i*m\ HQMl04a, 1 

0 4b-CflrffiL3t»*R->y =<>BUw 1 x 1 0 ,9 -i x 

1 0 "atoms/cm 3 D >f&mm*& (£A 
7, y-y^ 'J 3 0 6a, l 0 6bfcJBrit 

t4 u (^1 l (C) ) 
[0 0 3 9 J 8«»i«4>t4 5 0-6 5 0t 



(6) ftffl 2000-340798 

(#* L< 125 0 0 — 5 5 0°C) , 4-24^ ($f£ 

lc#®ju y xofv* y >»taoT^'^ y > 
i/fiB«l 0 6a, 10 6bKfi6«$*T,a. IP*?, *SAS> 

P&Vlfe&Ki/y ^>B^ 1 0 7a- 1 0 7dCf t ns- 
ytr&l&Btn* 1 xi o ,7 atms/cm 3 ^T, &$L<lil 

JO [0 0 4 0] ^**BSi O 3fc»*U »SAfC'/ 

y^>1^107a-l 0 7d±l£«w^tt4&«»DP*<Ofctf> 
fcflMMtl 0 8 yaffil 0 8(1 1 0 0-2 

0 0 nm L<{£1 30— 170nm) G0j?£(7)g 

^\ w^«»Ki 0 8ti^3W»jfi^B*lc:ftH%W^y 

[0 04 1] tit, *<*>JbK: hv7M09$: 
J&aU «flfJBl 0 8*-^LTpS«:W-4-j-6^«*7C 

20 in (wt\ pW^#mvt&b\>*o) * asanas, pk^f 

Aa65?*ctt^Ka>*fcn^y 5?A*-fflv^6r fcd* 
rcoxjl (^-ir-*^ K-^Xfii^i) fiTF 

:rtlt'^7^ (BzHe) ^KS^SSL^V^yyX 

[0 0 4 2] w^X^iCj: »9 1 x 1 0 ,5 -l X 1 0 ,a at 
30 oms/cm 3 li5xio ,6 -5xio" atoms/c 

m 3 ) *D»a-CpS!3FMte7ciR (*H16«t?IA3K w >) £ 
*tf=Ftttt«*l 10a, 11 ObSr^rit+S, * 

«J*« (b) ir^^-T^ 0 (Hi (D) ) 
[0 0 4 3] iSklC, Uv?>^ K-?-^^ 1 0 9SrBfe*U ^ 

1 1-1 1 4(1, =.yJr^«:««W*c*6»DLT 

^o^rsitt^fto-c^/^t'ttAWiS** 

1 4 4 3 ;ca^-r6ftb^7C^^^^fl., 1 x i 0 ,7 atms/c 
nP^XT. L< li 1 x t o l6 atms/cnr I r*^6 0 (U 1 
(E) ) 

[0 0 4 4] ifc, pf- + ^/US!TFTWfifi41l 1 1 
50 0, nft^^TFTWif 1 12-114Wpg 
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(b) tftoTl^, + z<n 

ttfB<o»ttJli 11-11 4tiikrKtt*fc»±3H(W*i 

10 0 4 5] ^vX-^CVDtt^fctt^^s/^jjfe 
K £ 9 I 0 - 1 0 0 n m/^O^^^tfite^^^-t- 

[0 0 4 6] 8 0 0-1 150t (#£L<li9 

oo-i ooot) oaatf t?i 5#-8bhhj (»*u< 
(i3 0»-2B»ra> wMill^, ^<btt#s^T-c 

fi(%W*<k7k*SraR*DLfe»H«*-C9 5 0t80^ 

«ft*asxa«rtT5 0 bi (d) <oxat?iS*as^ 
fc ^ d > - bxS^M (cSttffc $ ft (is 2 

(A) ) 

ttfcOTISCi: Lfc#, 1 0 0 %M%&M$xXft oT fc« 
[0 0 4 8 ] ^OSft»ftXa<D«, £§***M6»BSi 

-toT^fittJB i ii-i i a t<D^mic^^xhm<t 

mt&itiZtf— h&«URl 1 5^Kff*5 5 0 — 2 0 Onm 
(»*L<i4l 0 0-1 5 Onm) & fc* ± 5 KBMffi-t* 

***«^«igSfkXS-Cli 1 6 0 nmm<Df£&m<n 
5^25 nra«ik$iXTiSMl 11 — 11 4 COR/? 
Ii4 5nmt45 fl 3 0 n m«OS*4r*tfl6* 

LT 5 0 n mJ5oSR»-fbJKiS»n^5^t?. 

[0 0 4 9] &f'. h^x^ 116-11 

9S:«fi£-tS g fit, n5B«rW"^i--53F«1fe7C* (« 

*6te««l 2 0- 1 2 2*M&tZ>. fc*3, nS*K» 
(B2 (B) ) 

[ 0 0 5 0] Cff55Ftt«b1R« 120^12211 ftiCC 

S-Ttt^ffTC**^ ;<10 i6 -5xi 0* 9 atoms/cm 3 (ft 
^WKf*5 x i O l7 -5 x i 0' 8 atoms/cm 3 ) iOjSIt- 

*7c**atr^*e^S««rna3F«te«tt (b) 
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[ 0 0 5 3 ] #*3, ICT'li7^^7^> (PHa) *• 

1 x i 0 ,fl atoms/cm 3 co^-e^Dl-^, 0 £}gft H » 

AtS iOXfi-Cf*. — hJK 1 1 5^lTfe a ag'> 

[0 0 5 2 ] 600-1 OOOt (M* L< 1*7 

0 0-8 0 0^) ^^^J-ISHW^-CllftAaJl^mv II 

2 (B) cnx&xmuztttzv is&m&it+Z. 
;o «-c«*8 o o°c 1 ^Mw^iags-ftaiSEiift^-cfir 

((§12 (C) ) 

[0 0 5 3] r<DH*. mmzV ^W*iDB#(C««Lfc» 

*5«TS6"Cfc5 0 roSttYkXffittflSR^Srfflv^c^r- 

[0 0 5 4] :^Iil;J: 0 nm^&faam (b> 12 
0 - 1 2 2 O^fP, EP^, nS^H»fl« (b) OJ^ 

(DZttt* «(CTFT^^U3tB#.fiC»CiBt^C, LDD 
«« £ 7- ir * ^»dtfiB« t ft *f tem&W %Mf& 

[0 0 5 5]^ hia»i^SW*|««:JgfiJt-t- 

**»*Lt\ **J6«"C(±, Sl^Kl 23i*25B 
Ml2 4K^^I)il^Mt5o (12 (D) ) 

[0056] r rrgn ^muhi 23, m2m&m\ 2 

30 4 kLXtt, <?>?/\, (Ta) , (T j ) , ^ ]) 

Zff> (Mo) , fXy' + v-ls (w) , ^ a A (c 

r) , v-y=r> (s i) j^ibStfftfc7c#, 

[0 0 5 7] ^ib\ ^ 1 ^mflM 1 2 3 \t 1 0 - 5 0 n m 
(#* L< Ii2 0-3 0 n m) t L % * 2 iSflUB 1 2 4 
40 IJ2 00^4 0 0 nm (W*L<|j:2 5 0^3 5 0 n 
m) ir1-ntfftv\ **tSM-Cli. ffi«SHKi 23.ir 
tt, 5 0nmf^t:^>^f> (WN) m$r, f& 
2^H«ll 2 4<l:ir, 3 5 0 nmfO^^^f>R 
Srffi^S, **5, E^U^t^s, m l ^milfl 2 3C0± 
fct < i*TiC->y =»>^^2-2 0 nmMcOUT^ 

[0 0 5 8] A l^mJUl 2 3 t LTlft^y^ 
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[0059] m\&im\ 2 3 tmzmvmi 2 

4 t 5r-^tx^f>^tT4 OOn m&<o¥— M£M 
12 5-128 $rMt$ a wOP#, igftEIfttf) n 

Stt (b) 1 2 0-1 2 2tf>-gRir^- 1 1 5 

ICLovffi*t*5. ^-hMi^l2 8a, 12 8b 

1 4 Br tS Tlilo(;£i5^^ lii§*£ tfj fc. S # o - o 
<n'<9 — >frhl&tiLZ*iX^Z>. (112 (E) ) 
[0 0 6 0] ^IC, i/y^ h-^^^ 1 2 9 SrJSfiKU p 

Wd>^^^^i 3 0, 1 31 $:Mt5 0 
4c^JS04r-|±^aJ<7> (B2H6) Srfflt^fc^^-v K— 7" 

£93X10 2° —3 xi 0 2 1 atoms/cm 3 (ftgWfcli 5 
x 1 o 20 -l x 1 0 2 1 atoms/cm 3 ) mgtXtf p >«rjfe*D 

ro*Sr$tp^tt^««€r P a^«ft«« ( a ) £|gf 
60 (El 3 (A) ) 
[0 0 6 1 ] 9*Bfc*U y 

— h idi& & p ^ * * /US! TFTi/^i^|9^t' 
U-->** h-v** 13 2-1 3 4*^JBfti-<&„ tit, n 

!/ >*:*tp^*€Wi« 13 5-141 «rfl5fiJtt5. d w 
"Cfc, 7t^7^> (PHs) £^Wcf aJ-> K— ^iSte 

V\ Ito^y y^SgUl x 1 o zo - 1 x 1 o zl at 
oms/cm 3 (ft*WKLtt2x l 0 20 — 5 X 1 O 2, atoms/c 
m 3 ) tt^o (03 (B) ) 
[ 0 0 6 2] fcis. *M*B**"ett±|5J(lffiteia T'nl 

13 5—141 &Mf&$kv 

1 3 5- 1 4 I ttnS*te4fe«*c (a) ts^ft^Tt 

[0 0 6 3] i^C, I^v^h^^i3 2-13 4^K; 

$ 0 J&ffli 2 5 - 1 0 O n m (#* L < 30-50 
nin) £^-tttffiV\. >|c||J6flf»JX-l42 5 nmJ?<OSik3S 
*i»S:fflV^6r t ^f>/«14 2li»W&tt 

05F*.^*«i-t-5WTW4 L< fl 1 0 0 n mBTit 
[0 0 6 4] y-hMl25-128 
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- 1 4 6 tri4*ftE n S5F«*«« ( b ) 0 

10 (fts«i:ui/3-i/4) o»a (fit, mas 

-1 0«»^ft£ % x l 0 ,6 -5 X 1 0 16 

atoms/cm 3 % A^&*]lrt4 3 x 1 o u — 3 x 1 o ,fl atoms/c 
m 3 , ) XV >&mn$HZ>£?{cmWi-tZ> v fc;fe\ *W 

m&*xtt±tzm&mmxnmT*i&foKmz%t?^m& 

m*& (fit. pI7K»ffi« (a) &Rft<) tnl^ft 
70 «ffl4E (c) i:£46-fS 0 (El 3 (C) ) 

[0 0 6 5] ;OII"Cttl 0 5 nm<DKff£>&IMt 
(^rty/Il 4 2 ty- Sil&ftKl 1 StOSfJBB) 
4:iiL"C!;>Sr**D't5wi:ic4?,^ % 1 3 

4a, 1 3 4boOyfig(C0)5i£Sn/t^^y^JBtt > ^^^ i: 

h«EdsppAn*ix<C^t*RlBJi (^**/u« 
(f 5fcit>i:ttLDDiB*^- hffilSoa^O 
I4*S» t 

[0 0 6 6] #2S«£0>J«J; ^-t^/WKfiMB 

«tdfc 1 x 1 o 15 — 1 x 1 0 ' a atoms/cm 3 (7)^^ T"p^ 

[0 0 6 7] rwt7ty HWt^ftSii, SEBi^y- 

e>-rn^\ *ss»^<o«t ?cnSM« (c) &m 
f#.-tz>mz, mi>^x** v-rm&B&LXteK ztn 

[0068] 4*5, :^iit'fty- MEtt-cB^nfc 

^^^>T±TCO^^fji^(Ci, 1 X 1 0 16 -5 X 1 
O^atoms/cm 3 */)^^^ y y^ffl^tiTV^^, 

40 nST^^^iSE (b) I 4 3- 1 4 61:11 

Ki^^ -v^/u K-riit? 1 x 1 o 15 - 1 x 1 0 ,8 ato/n 

iipfiTM*«« (b) i:4in-6^D^5-i of^ 

S^W«3«« (b) «0*fl6(c(iK»*4-x*^i:%^T 

[0 0 6 9] <EU «*(C*ing?^«*«« (b) 14 
7, 14 8(03^y-HQ»lrt/i!ofcS5»»ll>«S 
^2 x 1 0 ,6 -5 x 1 0 ,9 atoms/cm 3 co££T'&$cOic 
50 *fL, hffi»Jcfi)iib4^«55>(l-tnic 1 x 1 o 16 



-8- 



from1-=7039Q39587=FAX5000L /08 1 -462702408= /10-3=-02-12: I8/001-012«»wboi352652 p 12 

#1 • 



15 

— 5x1 O^atoms/Wco&^^y >»otjiJ^ 
[0 0 7 0] % 1 flffleiftR l 4 9 iBA-**. 

* 1 smfeme 149^ lt«, &#&£tri6»Bt* a 
^(cfi^{t:>-y a>«, »<t">y SflsBMbf 

l*"&t\ IRSttlOO-4 0 0 nmifntf6 

y=>>"W (<£LS[*»fl[dS2 5 — 5 Oatomic%) SrJflt^ 

[0071] ^ot, -tn.^osg-e^o$n7tnii 

± (i p S^WflfeTc* £ f£tHbi~ S 26 (C USteiia £ 

fro*:, :oiiii77"^7=-;^ if— r 

^ SWi^^lCidV^ 5 0 0 - 8 0 0°C, »4L<tt 
5 5 0-6 0 0"CT*fTX.tfm\ ) ^MW6 0 0 

(El 3 (D) ) 

[0072] **Msw-eit*{i:*>!; 4 2 

(0 0 7 3] fiHSfeflSXlSCOfft, 3-10 0%^* 

*Sr$tf#l8« I t 1 -C* 3 0 0-4 5 0t*C 1 ~4S$IBO 

[oo 7 4) iSteffcxSfc***fcib, ISi JSffi&^fifli 
4 9<7>±{;l5 0 0 nm- 1. 5 M mK«« 2 JimfftttJR 

i so^Mti,, *nafi«-e*ijg2JBW«t»flSi so 

UT8 0 0 nml?OiMk*>y =>IB^7X^CVD 

JR) i 5 o <t <z)8UBK"Cfc5 i /imff^Jimilfiftffift'^ 
[0 0 7 5] *jb\ «oiSTifHR*iSflF*tf, $2JS 

RatfelftMl 5 0£ It, jKJM ;K, y ;K *'J7 
£ K, $ KT $ K s BCB (^>^i/?B^f 
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[0 0 7 6] fn?h^TFT(?)y»7flJS* 

it* V — 1 5 1 - 1 5 4 t % KWVEiSllSS 

— 1 5 7^ff^f5 0 #jb\ CMOSEJBSrflgJSjc-ffcfc 
«>|C KM >'H2» 1 5 Siipft^fT FTirnf + 

***«>|-CliCa3iB*l«r, Tif?r200 
nm, TiSrftf7^U!>AR5 00nm, Till 

l r ^sa^ tout?-* > ibis t l t t> a ^. (Ei 

4 (A) ) 

[0 0 7 7 ] Bclw, g >B£l 58i IT, 

gfb">y^>$r, »-fb>y ^fcttafbSMbfy 

=» 5 0-5 0 0 nm (tt^fttirt: 2 0 0-300 

[0 0 7 8] y^yyX-i/gyRl 5 8WL 

^JC, *fc(i**fbXft*ffoTbfilr\ «X.(4\ 3 

-i o o%o***-atr»ll*+-t*, 3 oo-4 sot: 
XI - 1 2B#fHo!Rft!.a*tf5 tfi< , 

JO *<bXa«(wiiiiSf«1li: KM>Ifi«fett^t-6fc*!>!0 

-> 3 >^l 5 8(C^PgfJ (El^-e"*') 5:MIT^^T 

[0079] -^cofi, ^r«ttriB^6>i:s»3«raift»i« 

^ h\ BCB (-oy*>^ t-7^r » *frffiffl-f-6wt 

S^^^^y^SKtffliV 3 0 0 o CT'MUTM 

[0 0 8 0] H*«5^/j:-5«i*(C*5V^T, » 3 JB 

nffeKJRl 5 9 JtlijgKlRi 6 0fe»St5 a **s, * 

I) , (Ti) , (Ta) A*e>Jt{iilfc 

50 S*r-^*J»*fcttV^n*^05c*lr±J*»t^6tt"e 
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1 0 0-3 0 0 nmOJf jfl:»dtt5. *3?lfi«-Ctt1w 

t%<n-J-?>£$&£-£tz7Jl'$~'}2±m$:\ 2 5 nm<D 

[0 0 8 3] ffi3«Rlf&»Rl 5 9±lr»ft->y 

[0 0 8 2 ] S/t, CCO^^ X£^£-tf*:7^* 
5 w t h*imr~hZ>„ 0*J;U*\ SESblalKrt-ClsliSRflfro 

/■ m &mmz = h * ~ a- * ^ l -c < as & 

So 

[oo83] mum i 6 o «o*si(c»ffiB((<bJ£i 

2 0-10 On m (ff* L< 113 0-5 0 nm) <D&£ 
<9»fM*n 6 1 «r^t5, ***«THi8iR«l 6 0 

y-f * vjfcg^S^ffl^Bfc^uvyy a— 

9, wtiUT V^t^T**^*.* pH^7±0. 5^:^ 
«K«U iKiRKl 6 0Sr»at LT, — £ (tmA- 

[0085] mm^cDmmtmmt^tDm^tmmm 

1 0 0 V/m i nW#El/- hT'mJZ&li&Z^X. M 
5o r CO J:. LTi£f&J&l 6 O0>£®iCtt»£jEj5 0 
fc, *r*5*S&, ffiB^l 6 0O«J¥f*9 0 nmfcfcS. 

[0 0 8 6] CC-CiiBS»ft»*ffl^Tfi|KBt 

felC«fc oT«2i*LTt>J&V\ -t«»^tl»J5Ett2 0-1 
OOnm (SiL<li3 0-5 0 nm) kth^btm 

DLC (Diamond like carbon) 
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[0 0 8 7] Jfc(c % »3J|R]jp&ttRl 5 9, /<^>-<- 
>Btl 5 8lc Ku^T 5 7lc^i-^>=3>^^ 

6 3w»»-r5»joii3ifoiF#tt«"c*)S. 

IfifHUIl 6 2, 1 6 3tt, aiflSttfi*^iSHi:-r6 

1 0 0 8 8 j ckop*, mxmai 6 2 tm&mi 
tot wmmmitto 1 6 1 uts* 9 , 

20 [0 0 8 9] r 0 LTf^-S^±lC, S2S5Isl^i:pJ^$P 

fcs ^4 (B) IC*3t>Ttt. K»E]KlC(ip^ + *yUS 
TFT30U nft*^iTFT 3 0 2, 3 0 3^ 
J*$ix, ■*ffl«i|in^-V*/^aTFTT:<eSiB*TF 
T 3 0 4j65jgriJ^ix-5. 
[00 9 0] SEftla]ttOp^ir*^T F T 3 0 1 C 
f ir*^filc««2 0 1 , y-^fi«2 0 2, Ku 
-f>««2 0 3*S*^ftpH*tt*!)«« (a) t*JB* 
ffiU. ^iC(iy — ^ 2 0 2fiiJgc&u: KK > 
30 ffi«2 031C1X10 I6 -5X1 0 ,a atoms/cm 3 comm. 

[0 0 9 1 ] ifc, nf + */HTFT 3 0 2l:it ^ 

«c2 0 6, *LT^^*;u»iS«tti: KW>ffl«t(7) 
H6»W«r*A.-cy- bE«tflt<tofc L D 

5. ft 33, ovttoverlapOSiSelcTf-J-U/to ) 2 0 7/^ 
J5)£$ixS. ^(D0#, Lov{Higt2 0 7ji2Xl 0 16 -5x 
1 O l9 atoms/cm 3 (D^^-C y >$r^r^ % J^o, y— ME 

[0 0 9 2] ^fc, @4 (B) -CfiT-*-6/c»t«»LJa» 
*«t>i-fca!>*c^-v*yu?Bfia««2 0 4 coittijo^ ( K 

*^Wtl&mt$L 2 0 4 frttA^T'WWJi-Elt LT t> fit ^ 

[0 0 9 3] £fc, n-f-^.*^USlTFT 3 0 3 ^ 
Y*^»ia9l*2 0 8, y-^8*2 0 9 H KU-YVSS 
«2 10, *UT^-v*/Ufl$ritffl*frflitfJ:^(rLr L 

DDgi^2 11,21 2^ffMiii5 0 ffilt,, V-^ffi 
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[00 9 4] ^, :o«iS-eiiLDD«*2 1 K 2 

offsetOgflc-CftLfc. ) j&5*3R<**l"C^*. 
[0 0 9 5] C^T0 6iC^i-0jJT®l]ll[2!4 (B) \Ztk 
Ltnft*/HTFT3O3«:0 3 (C)(OX^^T- 

LDD««2 1 1 i±$6lCLov««2 1 la, Loff«« 70 
2 1 ibldSJgiJ-c^S. Lov«« 2 1 lai: 

li 2 x i o i « ~~ 5 x i o 1 9 atoms/cm 3 co8U£-C y 
jfcftfctf, Loff««21 lbf*^ 1 -2{# (ttittfjlc 
1*1. 2-1. Sffir) 0»ft"Cy ^AS^Sjft,*. 
[0 0 9 6] IISTFT 3 0 4i:it 7-**/W|g 

*««2 13, 2 14. y-7iS«2 15, h'l"t>m 
« 2 1 6 . Lof fffi# 2 17-2 2 0, Loffffl« 2 1 
8. 2 1 (a) 2 2 1« 

rtf>B^ y-^««2 15, KW^B*2 1 
6 li^ft^nn (a) -C^*^ Loff 20 

ffl*2 1 7-2 2 0iiniT«W (c) T»^fifc*ix 
6* 

[0 0 9 7] ^Ute^J-Cit, B3l«B^J:tfKfliIllK^K 

*+«»0»ft**cjfei:r#iE]K*^i-$TFTo«Jt 

«IaIKtt«twlSt:TLDDffl«Wiail«:a/jJb-ti:, Lov 
««* fc L of f «««r«v S fc J; o 
£«±fcWiSftf£*fctt*y ]) T*ttK4rBtBLfc 

10 0 9 8] #J;Ltf, T^T'f^MJ 
i&feH<0»-&. nft^/^TFT 3 0 2liMiKl 

-<^->7^, ^T-^t'coffii'jisissicaL-cv^. en 

[ 0 0 9 9] f£U ^WSUT^^^^fifcffl^^ft 
[0100] £)t, nft*MTFT3 0 3 tt**;/ h 
3Si:L, S&^LoffWJaSrflgjS-t^ci-CiS^^ttaE 50 
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18 0° y- KIHj**-*-^(cift»«|;t<c5 

[0101] *t nft^lTFT 3 0 4*1(6^7 

««Ei*^saLfcts*<fi5, -^>y* y 

ov^JStfclEB-tfT. Loff«*t^-vi?y hW££-IE£ 
[HjSgCOLDDti^J: 9 t>i&tflaWLDDffl*^Loff 

»l^{;t7®l^«t5^»^ffoT^§, £b 
nl^F^iW (a) 2 2 1 #i^7«ffl£ffl*i6«t- 

[0102] Sfc, f+^;US3^7 /imC^LTnf 
t * T F T 3 0 2 W L ovfl« 2 0 7 4 (fl) (5 
0. 3-3. 0/im, f^*«}(wJiO. 5 — 1. 5 /i m t 
•ttit£A\f\ nf- + *^lTFT3 0 3WL0V« 

i£2 1 la, 2 1 2a<D&$ («) t*0. 3-3. 0 
m, tt«6tKctfO f 5-1. 5/im, Loff^$ 2 1 1 
b v 2l2bcO^$ («) (ii. 0-3. 5^m, ft$t&) 
KWl. 5-2. OMniithtfa^, i*TF 
T 3 0 4 iC^tt ?>ix5 Lof f «« 2 1 7-2 2 004$ 

(K) 140. 5-3. 5/inu ft&&)\z.\*2. 0-2. 

[0 10 3) £ <bfC, pft^iTFT3 0 1 flBg, 
FT3 0 2-3 04f±#SEg£ 7 7 7 -f 

[0 104] *f:, *3l8tWTH»»S*^»««ci: L 

<s9®fc*?5*a5<0l« a ^ 1*1 -t * -fr 5 w fc # 5 a 
[0 10 5] ^%^fX^^^J(C^L/zi^^:S 

^^M^9- 3 1 6 5 6 7^a«, ^j||i}Z9 - 2 7 3 4 
4 4-g-ttS«*fc(dt#JR5|Z 1 0 - 2 5 4 0 9 7 -^m^lcfc! 

[0 10 6] ^■C'7^7^^hy^^Ifi^e>, T 

p^I-^o H5^^i-J:5tc. 14 (B) ottffioSfiic 

ml, sar^iB^s o i &i$&ir *> a *mmmvitmfamt 

il. aW»ajR)l»b3tC-5*fffi)ttffi5 0 3 h KfnJJ5l5 0 
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- ? * yu 9 -*>mmm t mat l r t a i \ 

[0 10 7] #cl;r, Ert]«Sr»j«tfcft, 7 tr^teS 

om^«*5 0 5 ^ai, m±m da*M*"f) 

[0 10 8] znTfr-j?-*' h\) **§BSc** 

*b\ 12)8 1*, Hi -H4 0WTffi«ift|giStfg^rt-6fc 

tew* ^ssxs 1 0 1 ±izj&f8i£jh*tz* m$zm& o 1 

k, (^-h) ft#SI»lE]B 8 0 2 fc , lite (y— 

*) ft #&Sl{sIft 8 0 3 "C$5 fife 2 ^-5. iSj^SC(7?®j^T 
FT 3 0 4iinf-V^STFTT'fc^ ffiifllCRtf-fc 
ft55Bft®fc(iCMOS@K*g#fc L"C«J*i**tTP 
5o ^Stt^-SHIsIK 8 0 2 t , -9-IEHllElH 8 0 

3 te-£*i^'h,>/— h£!fei 2 8 <t V — *I2|* 1 5 4-?® 
»W8 0 UC«ttaEjh,-C^-5 0 FPC8 04^ 

ttSixfcsa^-8 0 5 bmm®&ktimmHSL8 o 6, 8 

[0 10 9] I2l8ir^LfeT^-r Y^-v M; 

§B*Bli*^K»oiEls««^a5-«^ia9(c^-*- 0 *3lii£ 

SgtbliD^ 90 K jfefite^BftlHlBg (A) 9 0 7, 
«*ffi»ls]K (B) 9 11, y ] J ^ + -^IhI»9 1 2, 

T, «?»[E]K{iJiffl«i«-»teSIa]B 9 0 l ^3J;^SIi 
^s?EfjE^ 907 ^tins, 
[oiio] iHfeft-SMEKrlslK 9 o l d, ->7F 

* 9 0 2, U<^y7^ 9 0 3, ^y7 7 9 04, > 
7"'; > 9 0 5 £tfffl*_T^5 0 *3IEfS»ffi» 

laJBS (A) 9 0 7tt, >7hl/^^ 90 8, 1"<A-V 
7* 9 0 9, ■'<•;/ 7r 9 1 0 4r«*.TP** *lt«*^ 

(01 1 1] ::t">7^yx^ 9 0 2, 908 f££g 
»«E#3. 5-16V (ftS»i:ii5VXI110V) 

*/U3!TFTfi(a4 (B) CV3 0 2X'iT<$tiZ>m&fim 

[0 1 1 a J ifc, 9 0 3. 9 0 9, /<y 

7 7904, 9 1014, fg$friI£Ete 1 4-1 6 V fc K < 

*wi/S!TFT3 0 2*$tpCMOSIslKjWILT^S e 



02) ^ 2 0 0 0-3 4 0 7 9 8 

[0 113] *>:/y >^|a]f8 9 0 SlilEBflllE 

4 (B) Onf t*^STFT 3 0 3 £1S*f CMO S 13 
B^iBLTl^. 4*5, M4 (B) -Cdnf-y-twuST 
F T L^H^ixTv^^ Mmiz.-V-^"?!) 

JO #*LV\, 

[01 H] ff;, Hi#fs*(J 9 0 6 l*rafttBS* s 14-1 
6VTfo^ ifv^y V;T[eIfcg9 0 5 i 9 fc£ ^b{C^g^^ 

a^-t"5w t^a* U< , IS 4 (B) Onft^^T 
FT 3 0 4 ^tii^TFT k Itffll^wi^a* LP. 

[0115] *K*^(c*jv*rftfe**/j:^«»i. 

TFTWLDD««tf + ^/^fiS«l«i:OlBllwt7-t 
&£JPTtfc^-f5 u El 7(4, 113 (C) fOTMlm%:» 

[oi i6] *nmm<o?Emx&x'wmT f t titmL 

terns. S7^fj:9(:, ftt^MM2 1 4 k 
nffi^*e*ffl* (c) "Ci5LDD«82 2 0 (Sfctt 
2 19) fc^n»r*7irs' K«tft7 0 1 (*fcfi7 0 

[0 117] IIL, y v^iKADi-SfiBcoiHlOiiWw J:o 
30 T^"7i?-> h««7 0 l^^l^^7ll 4 2 0JB 

10 1 1 81 *W5SPfl"Prt, :w.t7tyhg«7 0 
1 , 7 0 2^$^0-20 0nm (»*U<*42 0~ 
lOOnm, £ L< (4 3 0 — 7 0 n m) t "T 

[0119] :oJ: 5 lw*«l*WCl±, Hi^TFTtc:^ 

40 ^mxh% 0 E|J*>, y-^- KUY ^Pdl<o«EE^ 1 4 
V, y-hmOE^-17. 5V£Pofc,fc9t£TFT# 
^tc^7t*t^tc^5^, 5pAW7 (»^L<lil p 
AWT) tPofc^mafcttfciSjaL 9 
[01 20] 4*5, *3llfi«|0»fi!cll, E 1 - 4 ic^ L 
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[0121] zvxi^ftwte, m-m&±\mm& 

[0122] ^mmm<om2 (b) ^Tcorm^r 

ir>y ^ ^mtm$L2ixih a :cu^mgy , j3> 
j^i-.(^-r5^(i, ^aiiPA^ £ z^mw- 10-044 

6 5 9^, mmW- 10-152316*. 1 0 - 

1 5 2 3 0 8#*fcW*JK¥l 0- 1 5 2 3 0 5*CDfcU 

fiR-f 6 t -Sri- -5 . 

[0123] ±asttftHV !/ = >Rtt, *tt« 

[0 12 4] a^ttlllttRt/iy^^K (xlft) 

fcOOKfSjffit IT (110) aQ4-Wf 6w t «r»»-C 

[0 12 5] «0*<7)«ttJtea^«LT^i-<E)JS 

[0 i 2 6] fcfc, «Attlftcfc^4ttft»-7.o»tttt 

12* ("Characterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
oiokawa and Yutaka Hayashi, Japanese Journal ofAppI 
ied Physics vol.27, No. 5, pp. 751-758, 1988J icf£® 
tSiliZ rpianar boundary j "Cfc2>„ 
[0 12 7] ±KE»5:icj;n(i, ¥®«tt»«cii3Kf H «r 
ff* #»sfc«Jl>cPfc, ^^twist^^ir'^^^n 

[0 12 8] ftlcffiAHi (3teA®(c^itt*«i) //> (i i 



(13) ttffi 2000-340798 

o) «rca>*»8\ (211) SAttffiii: 3<o*ff£*a: 

[01 29] H§R^2je*«Wro»A«-> y 3 >BiS:S*»B 
i^TEM«rffiV^T«!Bi"n«, (9 0% 

AI»l:tt9 5%W±) # Z 3 ^StlpfiWIk 
Weil f2ii} MWffe^:^^?,, 

[0 13 0] ~0(7^^COf^(-^Anfc^ B %^l?IC 

/o fcv^T, iS5*ottAoffi*fi^ f i i o) -c;fc*»£\ 

(111) i(;^t5^W^t^$rfli:t6h 
9=70.5° cOE^id S 3<O^JC*ft#£fc5C b&tobtlX 

[0131] fc*3, 6 = 38. 9 ° £7^B^|d(^: 2: 90»JCCte 
20 [0 13 2] r.O«<C*Sa«3ft (3E«tilifirftftff(?m 

31® ft Kft A8UW*#fc L t£ I ^ /j: -r r t & X ^ h . 

[ 0 1 3 3 ) £7t£ ib(C. 8 0 0-n50t:tt^* 
JO Lti/^d *asTEM«SH::J:oT*B£nTV^ 0 w 

tut z (om^Mnmcrmik xKmrn* ±m i&m s ^ r 

[0134] r ^^Pft^crj^i^m^-^ f>*?i«!#ri CEI 
ectron Spin Resonance : ESR) tc £. ~:> X * > & fg 

>JMO^f>-**ti'>^< tt 5xlO ,7 spins/cm 3 i^T 
(»* U< (i 3xtO ,7 spins/cm 3 ^T) "CiteSr ir^^J 

[oi3 5] 4u±ospa^o. «s«<oafis->y 

[0136] CHJgj^J 2 ] **lfi«-Cra, Sft« 1 tCT: 

50 [o i 37] m \ o (a) y-Hisa*». y- 
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xWfa<nwifr&K> j $:*7*'t±Mmx&> }f ) , raia (b) 11 
mmxhz* mio (a) ic*sv^t, y-bim\ 2s 

iSttS 1 14fcfl, V— K U-f n 

S! (c) ■T»/j;*Loff««*SJKdi^ti^rv^ 

6 0 *fc, ioo l i*y-*ffii* i 5 4 ir^ttJi i i 4 

k<0^>9* 1 0 0 2(1 KU-OgaJSl 57^ 

[0 13 8] mi 0 (B) ICfc^T, I^TFT 

4 (B) <B»ttiMfcttl 6 1 

i_6 3d<MSntv^ 0 ^ lt, giKBH 6 0 fcEHS 

*1 6 4i*?8fi8S^5 0 «r*3, 1 00 3ttKl/^yiE« 
15 7tIMil6 2^3^^ Wt'$?6o 
[0 13 9] *SBfi«-Cll«»**w«tiflci: LTifc^ 

w&7*9 tx^T a* $-f-m&m\>'>zz tx\ 2c 

<5o Sbtc, **jft«<7>J:5^i®*TFTJ=lc?Bj«*n 

[0140] [H3MSW3] *HJfi«-c*l. iffiifS5<a»/S: 
4rHj»W2 llO#,epj t(l»?!e6fcOt.Lfc»&(c 

[o i 4 i ] m i i (a) ^mmm<ommm<o»mm 

1101 tr^m i mmm 1 102, 2 *««'n"o"3 
*3i^ss3aa«i 1 0 4^iLT^t§^c^ 
sp*>, si^im 1 0 2tw>2mmm\ 1 0 
3 1 xm 3 1104 &«^rtr«jg«r t 

[0 14 2] **Jfi0yT«lJSl»ffi«tl 1 0 2tirl 
ftl*>*/i-JR, ffi2 3MU!tl 1 0 3 t LT^V^/Vf, 
fK3««Bll 1 0 4 t LTT;U^£A&£j£$}£-r.5 40 

*6»«±^« 1 «*« 1 10 2*««L % ^co±(z^3 
1 0 4«fiS;t5o tLt, i3^SHl l o 

Ml 1 0 3T-«5,, r</>8L f l^lgl 102t^2 
iMn0 3^-g'txyf>->/Lri|l 1 (A) 

^OKK0±EHtt8n 1 (B) t 
^J: 5fcfc(D£fcs Q Bp*,, y- ME* co -} *>*gtt« 



(14) 2000-340798 

26 

110 5a, 110 5b (^ft^H[*l2 (E) o^- hIE 
• 12 8a, l 2 8bfcffiS.-j-s) titKl*5J:rj«JK2coW 
■«JBI<7>«««3i-C45 8 ^-KEiBUl 0 1 

-hlE&llOSa, l l 0 5bJ:ni£SiI«<, £ 
^ in (a) (c^i-j:p/j:=Ji«it-c^$iT.5 8 

[0 14 4] HJfc^Jl WSS^Ltr^r^y 

^m^mm^s o 2^@f«««*»ii]K8 o 3 £0/^ 
c«aaa» 8 0 6 , 8 0 7 n, *nffi#j-eta^ t fc * 5 

[0 14 5] ft*?, H i 1 (B) iCTpLfcWiftll, L *K6_ 
20 [0146] immM4 ] ***W-CfljlK« 1 

5»ao®*«i-ov^riai 2*ffl^r»wi-s 0 * 

*>\ S*ft<Cflfiif±B) 3 (C) lc^Lfcai*atlR!-« 

[0 14 7] Bl 2 (A) ^«la|[Il»3j|mi&» 

JKl 5 9 ^rSjfEtit 1 6 0 h(DT£i\Zs<yy rM 1 2 0 1 £ 
ML^Jtfc^, ^77rll 2 0ULTfj:, 10 
-lOOnm (»* L<ll30-50nm) (OR»«0S 
*Sr*tf«j»ffil«rfflu^5. Ill, m"3Jf^$fe^l 5 9 

30 ja^j&sRaHt^-sfc*, f&xte&x$z>f&m 

[0148] *:HiifiMT*l 5 0 n mJiomitis V a >fll 

^y7 7i i 2 o i > ur^t^o :^->77i^ 

wtsiiV, jd3.JBfB]"ife»iKV5 s'tmmm-i 6 o " 
^§fW[S]±t$ a nmm i 5 i-Kfb* 1 6 1 * 

Bffiift^tfetc J: o TfFMr S RL t 3 Ji 

12 (A) ^^^^o^^r'^coJ;^/,c^^^fU)-< A 

[0 14 9] H12 (B) <nm&tt s S*»aS*l 

Hi2 (A) il^*r*>5**, iSiRRl 6 0<7?Tic&e 
B^ttl^3/7rJBi 2 0 2t«*t5«'lTfc5. rco 

7 m<O^^^>^^0 Ztxmi 2 (B) <^«iS«:* 

[0 1 5 0] ^y^>>/T.m\*, 'MffiMl 6 0?rML 

ffottft^, III, /<y77*l 2 0 2 <7?W*» i: SHU 
JO ttl 6 1 <0^[^fB\C^ yr-^ > hX^-yT-^PZinX 
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[oi5]] ^t. Bi2 (b) iommt-tzztx-m 

1"Sfc, .#*»flIJ«fr^y^>^raiR(wiiffk^y 

1 2 (B) <p4£i£(Di: Sfc^ibnv** h*~-,v£^/jg 

10 15 2] Hi 2 (C) (75«jStt, SfiRl 6 

- 1 2 0 3a- l 2 0 3d«r^j*U * W^-CHi^m*! 1 

2 0 4 «rJgrtt5Mt^t. 1 2 0 3 a— 1 

2 0 3d<w»t irit Wtt8MBK*c&* l < , 4Mc__ 
[oi53]ii2 (o cox o ftwist-rsci-c, 

SffiBtl 6 0 67MtS (3ty^*) Sr*^— !>— "CRg"^ 
jERRi 6 ooWA-cfiKJSjriii««« 

[0154] #ISftW05«WU*. JWfeWl Of^« 

■C«r3CHU/t/f*fC*)»J, -tcOffi^xattSlfiWi tl^ 
«fiOXS-eat\ ^ot, K^LfcT^-r-f 

h y * *a«sa^ag»iwBffl-rs - 1 1 *rte-e*> 

[0 15 5] [»*«5] liSim^«-iS[«lCR(te>*X§ 

[0 15 6] *rT**Jfi«TttJSK»t3*vtt{ft:^ 
4*5, a**iSttia4 (b) -eKMLfciffajttira 

[ 0 1 5 7 ] m 1 3 (A) IC&^T , 3 0 4 ttHtfeftl 1 
T) X&D, 1 6 Ott«»*Si73-*(?3«at Itit 

i-©38«rt?*>*. @j*aj<75^HHii^aaEufcieiftKi 3 

0 i^S3JBm<&»Ri 5 9, /<r>K-s/ 3 y||i 5 
s (cKtte>*bfc:3>*^ 1**— /u 1 3 0 2^ir='^ 

>Si^4x.5SMfei 1 3 0 3 i^lt^5o c 

<nWKm$ttk\ 3 0 3tty-*IES*fcli KM 
[0 15 8] w<^j: iiciiiRasco^iHijicifeH^'C, SKR 



(15) 4$M 2000-340798 

13 0 1 2:3*>*fSMr^^S«*«|&j»i 3 0 3 t & 
«*ff)fcft«1-Sr £X% iEfiJRi 6 0?r^>i&(; 

«#l-ar fctf-c.sa. ^x, rco»^(c(±aiRfflii 

3 0 1 «r»fi81-5ffl(c»3«m»«B[l 5 9, ^.j,v"< 
[ 0 I 5 9] fttc. 013 (B) dfcl^T, 3 0 4 teH 

yo @i*»^«-*-csefeLfcaaK«i 3 0 4it 1 3 

0 5T^3tt3«ttKi*5^r»«Ri 3 0 6 tiMfcfti 

3 0 7^Ltl^5 u :O»Wl 3 0 6»I*«« 

1 6 2 i^KJ^^ix*, 

[0 16 0] -t LT, :cO^Wl 3 0 61^3SMI& 
IftJR 15 9, ^ >^<- a 158 KRlt 6> 

h^— ;vi 3 o s^Lr^^^^ti^; 

»«»»1 3 0 9 tffiKLX^S. r.<Z>8*. «*1 3 0 

5 X ttSKR 1 3 0 4, Kfc#9 1 3 0 7, ^HJK 1 3 0 

6 = y7>f^M^^ 0 -con ^7='>'-^c0£: 

fc4«R*io*tt«t(Oi OMS) »£\ ffltti 3 
[0161] H 1 3 (B) fi0*it«:«ffli-S»fr 

v ^ y — ^ 7 >K*sig»jtt «®* «ffitcep/iD $ 

[0 1 6 2] ZCOX ?[Cd 1 3 (B) 03«it£«ffif S 
XS«fr^^zi:/j:<«iRRfe=>*>mfttic 

[0 16 3] fcfc % SieEOTl Wf^lS 

xa*-fflafEi-sfc*itr**aBrji6-efc?) , ^oiawx 
[oi64] [ jiisw 6 ] -%mm i ttt#i«^ y = > 

[0 1 6 5] 41", HlfifiSllOXfi (HI (B) COXTI 
4T-) Wot, 3^ft»jg«r*1- 6 
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lB±J£fift*»T i O. 5-3ppmO- vtr^^MZM 

hfcfe B fl f •> y (ct i ix^, - y ^gSll 1 

x l 0 ,7 -l x i O^atoms/cm 3 (ft*Wtcii5 x 1 0 

\ x l O 1 8 atoms/cm 3 ) fcfcfc. 
[0166] ^LT, »*Jf^y 3>*t*«L«:6 t 

St^-CjRtoaSrffi, ?£Ste8 0 0- 1 1 5 0°C (#* 
L<tt9 0 0-idoot) i U ftSSHWtti 0#*- 
4t#ffi (W-*L<tt3 0.»-2«fBB) iri-5. 
[0 16 7] »*#IS**(C»LT3- 

5 Ot: 3 0»O«tf&31«:tT5. ^Mlia^Mg^ 

4r;v) j;^TWl^fi:»^ EP*>, ? 

^»^6 = *y^r/K0jBftl^ 1 x i 0 ,7 atans/cm 3 £l 
T* *f * U < (i 1 x i o 1 6 atms/cm 3 fc r 

MMm i icfflorna i (d) tuR^x&£iitt-i-*iiia 

*sc^A«3rffi-e*5 fl ^/c, nfifli tc^LTty vie 

[o i 7 0] mmm i ] &9mm-ei* y n ffl5F«*«__ 
« (c> <n«ds*aicHLr, **fli tai5iat 

[oi7i]*i\ jnswi^xai^«o-cia3 (b) 

^*18*»5« *IC % h^*? 1 3 2-1 3 4£ 

+ 4 2<£>Ki£& 2 Onm^t^o 

[0 17 2]*!:, 0. 8 — l /im^ffSlc^WflcJK 

iDNKj't-^NOla, 14 0 1b^rMt6o 
*rLT, -Wtt«-Cia3 (C) fc|i]«tc:iiS*Sftft5c* 
Sr^JUU n ga^«ft<H* (c) 1 4 0 2a, 1 4 0 2b 
£fl?J5Stf"S.. N K?t-yH 4 0 1a, 14 

4 0 3a, I 4 0 3b/4W^H5o 

[0173] *3aEflim -V h«# 1403 

a, 1 4 0 3bcoft£ (tf) j6S % -y-^ f^-j.-yn 4 0 1 
a, M O l bt^f>-/l^l 4 2 Wl:J:ot^$ 



30 



JO 



20 



30 



40 



*LS. 4#fC, 1 00^2 0 0 nmiP 

[0 1 7 4] Uttfll T'tt*-r *>^Kl 4 2 CDggj? 
iry h 5//^ i 0 0 — 2 0 0 n m 

ff«MH< (c) «y-Nlft|»JBA:4r-vy^*i:waJBB 

0>«j¥*««gfcj»< Dtev^5F*e^«aixao^^-^ 

[0 1 7 5] fct, ^^Jfe0ijcoj:^/«e«^i:^6i:, 
t7ty bffim 1 4 0 3a, 1 4 0 3bOSSttjHTW(C 
f^K»^M4 0 1a, 140 1bt'ftt9, ^- h 



*J6«-C-«*-f K**— /H 4 0 1 a, 14 0 lbfc-JK/S 
[0 17 6] fc*5, *^*0»JW«J«:tt3M6Wl £11** 

ioi7 7] immmsi xmmvt^ mmmi t% 

[0 17 8]*iSWlTll, pS^*64MH« (a) C07f>? 

S)tIiWn^»M (a) o^/#x&£ t^y- 



[0179] -o^, n«^n «xs»-«eoxia2 
(e) <7>xe*-cit*>fcfc. hiaiss 1 25-123 



50 



U i§Sll 11-11 4(D-^^r^tli^-lt^o *ib\ 

[0 18 0] :wfttt, WiSWJ ir|S]«^pS^«*« 
« (a) &l5ng!^M«F«« (a) ^fiSfeMLt^^ 

iiu ^««i7c*<oi»^*ftiiiti6e'ji 

t;nS^«i*fitt (a) t^4Ki^tt*«S#55$ 
[0181] **JfiiSj<o^.«xa^«ffltyi:»^, 
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#M<^[*13 (C) t£«»1-*xa«fa 1 5 (A) ir^i" 
<fc il 5 (A) li*3l*t\ 15 0 1-15 0 

5 0 6ri^fi5c£ft3 o ^LT, C©«j8tH3 (c) h 
^fCnii^^TC^^^DL, nSf^ftyttffiJft (c) 

1 5 0 7-isi o&Bi£-tZa f>4^* 

Jftffltt 151U 1 5 1 2 4 n gj^Fttttfltt ( c ) 15 
07-1510 fc-^RBlCfi** y^Bg 1 5 0 6<DUUf\Z 

tO 1 8 2] ^(a-oTM 1 5 (B) K^-f 

^t^iisoe^ic^^a^t^ 

Ml 5 1 3$rSIlT, *W«JiK«raLXnffl^:|«* 

4fe«jc (c) 15 14-151 7^:f t^^Mil^l 
5 18, 1 5 1 9 fc^WICtt^t y^Kl 5 0 6&tJ«» 
2*+y7TKl 5 1 3 0dfrR/*t£l3l*ttS + S*S<© 

[0183)®15 (B) ^f#J#T'li, *2^^y^JK 

i 5 i 3<oHw:*'Biiis-*-ac4'c^-7-fe3/ hSMtoftS 
%&&izmmirz>z *2^r+yrBli 5 1 

3 (i^»*«-tf»»K (#* t < (isfbSMbv y =5 > 

K) £JBV\ lJ|(i3 0-2 0 0 nm (& £ L < It 5 0 
- 1 5 0 nm) ti-fttffit*. 
[0 18 4] *SJSCTTtt*-t y^K 

RS^k w±« 1 1 r *> 5 met <nm& x kba lt ts # fc v * 

»-&AS&3. *<75J: 5fc«N£!2 1 5 (B) (C^L/iTO 

" ~ [ o" i"8 T] " // *j ;~ #imsm co ffi& itrnMrnY^xm-t ' 

*W£n$L*\mXhV) , mfa&l 1 l^L.tzTfy' *<7^ h 

^SsW 2-7 ov^rix«>«fi8 i h 3 *(c|a^t>-fr-6 r 

(0 18 6] [HJfctflg] a|s3IJ(S«-ett % SlffiW 1 
[0 l 8 7] £i\ «S«lC0XS(rBeo-CBI2 (E) 

*-r v^jr (**»w-cwa{bKft:->y = >-m) 1 6 o 

1 £ 3 0 nm0?JSSf£JBj$-J-5 o ^LT, 0 3 (C) 
ra«O*#XNS!7Ftt«;7c3R<0jSJ!)PxaS:ffV\ nSPF 
»4fcffittfi (c) 1 6 0 2- 1 6 0 3.Srmt5 8 (Ell 
6 (A) ) 

[0188] 8c(c, vm.m%-**'/h urges-^ 

tod'/- h*&iR«*:*yf >^U y-MEi»Oil[Tfc 



07) ftffl 2000-340798 

J2 

httfMBl 6 0 5,- 1 6 0 9 ^^J5Sci-^ a Jfc(CU^ 
^^^^1610 *J&£U (21 3 (A) 
^W^^*«»^WXa$r-t7o-T, -pa^«*ffi« (a) 
16 11, 16 1 2&B&-tZ>. (mi 6 (B) ) 
[0189] Uv>* h-^^^ 1610 £|*5fcU 

m^Zlsis* K^M613-1616 &J&f£'t'Z. 
*L"C\ §3 (B) 4lR]«ICna!^««&7cS(OiRAPXa 
^ToX, nffl^F*£»ffi«c (a) 1 6 1 7-1 6 2 3 $: 

j&s-ra. (b 1 6 tc) ) 

70 [0 19 0] h*^^^ 16 13 — 1616$: 

t-ttS 0 nmf(7)ljb'>SJ =>>mt 2 0 0 n mJSOSft: 
«fl-> y =i VI^4 W«Jf jRfcJflv * 6^ ^S«£K.fi8 



[0191] ftic, jR 1 AfMfeftK 1 6 2 4 $:B& L/c 

ftrRADSixfc^tttt^wettfkxaS'ff?. 

tt<b*fir5o (Hi 6 (D) ) 

20 [0 1 9 2] JEA±wj:9^^a4xac:«eoT. r^-r^ 

^StS (BI4 (B) ) irWiSft^ll'teS^tt^- h*6* 
[01 93] /.fc*3, *^Jfi^|<0*fig{±j|lgffiJ 1 OKSSB 

7- 7-* h y ni^i^it^wT^T^'? 

*S60iJ2-8O^i lf ix^«j«i: *j§A*c«a^*? 

ro i 94] txtfcmi 0] ^^tiitc^u^^x^ 

LTl^SiOS, nf+*^TFT^pft^iTFT 
WESUfcUd^BiUlf t*^K-^XS*tf ? :i fc'3T 

[0195] Jiot^Ucft K- 

^Xa^rffi Lt N n ft-t^IT F T p ft*^ 

[01 9 6] te# s *HSg«o«dt*i, SlifeW 2 — 9 ic 

[0 19 7] 1 ] SJIlWl «C^Lfct^»XS 

JO ^J-Cli, n f t*^lTF Toy- hi2»Sr»ja-r5«1I 
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« (b) Mt5:i:«^^Tt^, ^LT, 
pS^«».fl« (a) , nffl?F«»««'(c) ttifclc 

[0 19 8] L^L4^<b, *«Wwa*Sr ! »6fc«>^ 
tt**ltt*«aE36Sia4 (B) (OX. 5<C«ifti:*o-CV^ix 

LtiW\ »"*l£J:oTttpS!T«*«« 
(a) ^»nffl^tt*«« (c) fc, U^* 

(B) Ic^LfcJ: #l5IK^j{;i:r**««fi8<?3ffi 

[0 19 9] [Jt*«l 2] ***«t?fi, 

[0 2 0 0] *nit«ifi, seem k:&^t->!/ 
S (•><; =>-^a/N) tetts^KnggsfcttpS^tt^ 

5c»4:aS*PL-CLDD««, V-^««ifcttKK> 
[0 2 0 1 ] 4*5, l-llO 

4*0 

[0202] mmm 1 3] 1 -m. lov««^> 

4&) p^-y*j*'mTFTiz#\^xi>mm<ozk& 
tx.6i; t(c4<3 0 

[0 2 0 3] fi|J*, % ^-v*^«#2nm6AT4*:5*g 
^ ir * ?4S b-* 5 * 3 K & 5 fc «>. S^lcfco 

TFTIiftSSMl, 4-3 1 I^Lfc«igiZRfiS^S 

5(C pS!i>F««!i7c3fed5 2 x 1 o 16 -5 x 1 0 1 9 atoms/ 
cm 3 T- £ * Xx £ >F fft#) If^WLt^i^liav^ $ 

[0 2 0 5 J IJttfcMl 4] #JSWttffi*^MOS FE 
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SIMOX, Smart -Cut (SOI TECtt^&fgj 
«D , ELTRAN (^r+y>»S:#a^B»ai«) 4 

[0 2 0 6] 4*5, **i6«<0«fi6l± % HJgfiRJ 1-12 

[0 2 0 7] [Hffifll 5] *«WfcJ:oTfts»!*nfc 
70 5, ^iJ/jtftRfcUt, TN«4, PDLC (sKi; 

T-#wmma) , flc (ftKflM&ttA) , aflc 

(£»fi1£tt»A> , tfeliFLCiAFLCroft^* 

[0 2 0 8J «U*tf, f H. Furue et a I. ;Charakter ist i 
__ ca L ant i Drjvng Scheme of_PoJyinerrStabJJl28d.Monosj:a_ 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capabi It ty, SID, 199 
8j , ri Yoshida et ai. ;A Full-Color Thresholdless 
Ant i ferroelectric LCD Exhibiting Wide Viewing Ang 
20 le with Fast Response Time, 841, SID97DIGEST. 199 
7j , rs. Inui et al. ;Thresholdl ess antiferroelectr 
icity in liquid crystals and its application to di 
splays. 671-673, J. Mater. Chem. 6(4). 1996j , £7^fi* 

mftnm, 594, sBv*\zm*z*iiz&wi;m^z> 
x%z> 9 

[0209] m^M^Lxmmmtm^^mt 

ft£A (Thresholdless Antiferroelectr ic LCD: TL- 

AFLciMts) Kttv^s (&fcf*u:?S!) com 

2. 5Vit (-fe^«C*Sjl /i m-2 p m) <Ot<Dh&m 
SJxT^S. *:<Dtz#>. ii|*«BffiO«««JE36S5-8 V 

[0 2 10] «ttm±W*^K3fil»«14»EAttT 
B^-C^V^S <t 5 4 T F T li^^tcSftf^j^^COi^V F T 

[02 11] ifc. SIL#^ffiS54!B«ttfi'& 
m v ^ 5 ^ tcfi , U5l# it: ttifc ^ t dK* 

*r*njs^ji (7>(gi3 (O -e*Lfc««p*ftti/h*^ffi 

^ [0 2 12] 4*>\ slcSlft^J^fflrASI^SSBSr-'^y-t- 
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[0213] .**ft-W(fc««f±, *JM»J-1 - 1 4 

co^-f^o*rit 1 fc £ * s r £ #*r«T* 
[0214] [jMSfiii 6] *ffi35«ttr ^^<^ h 

-r it^t*?-* h y ?*we l tv*5) k 

[02i5] Bi 7ii**ih«ioT^^-f y-^ h y ;< 

*£ur*j!>, z&mvuztexxfa (y— kuibik 

_JTJ." 8 4 x tgjj»^TFT8 6, E 

L*-F-8~7fc*U ^^yf>^TFT8 4l:X*lft 
(y — 8 8a (£fci*8 8b) , Y*rfil 
(y-KfS-S-a) 8 9a (£fctt8 9b. 8 9c) 

1*9 0 a, 9 Ob*s««E*ixS. 2C 

-f^^u^-ett, x*ffiiw»iHi«&8 2Rx$Yjjfammm 

8 3^:114 (B) Wpf+*;uf TFT3 0 1ifit]«l: 
n + Jfc/uffl T FT 3 0 2 tL<tt3 0 3 ft-ia^-g^-fr 
XM&-rZ> 0 £fc, Myf>^TFT84Cli04 
(B) fl)nft*>uSTFT3 0 4«:fflV\ tt^jn^ 
TI r T86i;tti4 (B) (?)pft^MTFT301 

[0 2 i 7] /jrti, *SMS0»|wr h y 30 

KLf^yWl^tT, Wftffill — 1 3<DVvfixO 

I0218] [^«s«i 7] #**ey;m, 

Lfctm^o^TSWH-*. ^,11 8 (A) 14*^58 

wcoELae^ssHo±sH"C*)0, si i 8 (b) tt*a> 

[0 2 1 9] Ell 8 (A) iC^V'T, 4 0 0 1 ttKfi, 
4 0 0 2ttB*lB % 4 0 0 3liy — *fl»JraftlElB8, 4 0 

o 4«±y- MftjiSEaumK-cfey. *K*hoiMbisKtt *o 

EiSi4 0 0 5«:atFPC (7 v^/u^i; > h-^— 
4 0 0 6(C1I^ 
[0220] rco**, 1^4 0 0 2, y-*ffiUiE«! 
ls]S»4 0 0 HlUBMIII3g4 0 0 4 £g£pj; 5 

lUXgl VU#4 1 0 1 v ^?/<-«4 10 2, 36* 
W4 1 0 3aCJf»2'>-/Utt4 1 0 4^|gttbttT^ 

[0 2 2 1 ] 4fc. Hi 8 (B) ttBIl 8 (A) SrA- 
a' "CSoXfLfcBfffilillctiaL, S«4 o 0 l o±«c:y 

-^«K»lfiJK4 0 0 3(C-S-*ix«Sg»TFT Hi. U 50 
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;:Wnft^/VlT F T t p f--V^!TFTti 
^LTl/>5 D ) 4 2 0 1 R0<!i*«4 0 0 2(C"££K& 
WJMT F T ( E L-*-?^a3«aE*-««Ji-5T-F 
T) 4 2 0 2^J#£ixT^£ w 

[0 2 2 2] *StJ6«HTIi, »TFT4 2 0 1 iCtelH 
4 (B) <0pf+*;HTFT30 1tnft*/HT 
FT 3 0 2 ^l^igcOTFT^V^ix, «»»J»ffl 
T F T 4 2 0 2 ICteG*] 4 (8) ^)pff^i!TFT3 
0 1 tlHi:«5ftOTFT^fflV^ix6 0 !F^ai4 
70 0 0 2l£tt««fflW/flTFT4 2 0 Z<0?— h^RStS 

[0 2 2 3] IZIbT F T 4 2 0 1 ^tW^T FT420 
2W±^tt»ffi»**Tte6«(Bi»»« ffSfbBS) 4 3 
Ol^dtSiX* ^T^±i-iSi9gTFT4 2 0 260 Kt^-< 

£JX*. iij^m^4 3 0 2 t LTlttfc*B8»«*:£^S 

20 [0 2 2 41 ^ LT» @J^®14 3 0 2 Wi:lcWl6»)K 
4 3 0 3W^^tl, %»IR4 3 0 3fiet*SS4 3 0 
2©±(cMPSfidi?gfiK$ix-c^^5 B ^05Maa5tc*5V^ . 
T, i«*«S4 3 0 2£>.b.KliEL (ib^ ho^U- 
i4 3 0 4«^tlSo ELi4 3 0 4(i 

[0 2 2 5] E LJ14 3 0 "4 O^^fefi^jSlOSs^lS 

^ * i" * ^m^^x^i^it s ?t n & 

m mmt-tft&£k\,\ 

[022 6]"e Ljg4 3 0 

t-fzmme&izttzinb t^mm.mtcommm) ^ 

e>*5»«4 3 0 SASJ^fiRSnS. I»fil4 3 0 5 

i: E Lil 4 3 0 4 fiOff ffi(C#aE-t"5*»^»*ttli*SN 

40 tt/KBM-5a\ E L14 3 0 4%g§5l*fc*i#^^»ia 
ft-CJ^i«L, ^-^zK^tC^H^^^^*^r4^4 3 0 
5 t fc I*^^8rife 60 ***MTI1 

[0 2 2 7] ^LT6i4 3 0 5114 3 0 6 T'/T^-5 
«*^fc^rBd«4 0 0 5(c««WliS«$K5o ^ 
4 0 0 5f^fi4 3 0 5 ^^f^O^JE^-^AS^y^ia 

«^3|««fe7Y^A4 3 0 7^LTFPC 
4 0 0 6 ;c^^(C^^tl6 0 
50 [0 2 2 8] '£t_L03 J: 9 Lt, U^m^ 43 
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02, E Li4 3 0 4X^8*4 3 0 5 ^5>43 E L* 
Z(DKLm*l*. I1'>^4 10 
l ikl** 1 *> — /I4t4 1 0 1 |C J;oTS*4 0 0 1 IC^ 
9£:b£ftfcjt7'<-*t-4 1 0 2-<NS*ft. *«*t4 1 0 

[0 2 2 9] 4 l 02 k LTI4, tfyxm, & 

RP (Fi berg] ass— Re inforced 
P I a s t i c s) 1 *. PVF (^U tfr^^U;*-^ 
K) 7^/U v 7^7-7^f^, y AXTAty 4 A* 

[0 2 3 0] fib, E L fe<0*W»W*l6j3flS*^ 
[0 2 3 1 ] 3S««-4 1 0 3 t LT»4#*»«fb 

*ffi*fctt»«fb«j|iSrfflv^ri^r*, pvc (# 

y P7-r k) , y a\ ^ y 5 k, 
•>«fflB, ->y pvb WJJ^f7 

5C^ST#^o wW***t4 1 0 3 »(*lSPlC«i®tt«l 
« L < *4Btffcy< 'J £ A) £RltT*5 < tELjRf 

[0 2 3 2 ] *8tft4 1 0 3 

JBEA^aft-T^^s/^r/Bt LTT»«4 3 0 5_Ltc#tJ3i 

[0 2 3 3] * its 4 00 5 (±A^i*«4:7 -f ;VA 
4 3 0 7SrfrUFPC4 0 0 1 "6 ldtt«WK«RS Jx " 
-5 a ffl*SU 0 0 5l4@f3Mfl4 OO 2* V — * $J3EI*J[«I£§ 

4 0 0 3^C/y- 1*«®}[I]£§4 0 0 4 test ft 3 «* 
^FPC 4 0 0 6lCfi^. FPC4 0 0 6ia^M 
{S**«lWicttia*ft<5 a 
[0 2 3 4] **lfe«T?*±* 1 /Htf 4 1 O 1 

oBS«ku<FPC4 0 0 6^-S5*B5 J:5(-JB2-> 
Wr-rSWitt^oTt^,, ~?LT018 (B) <0$rc& 

Lfc,7<l!igf43S*M K 3 % 6— IK 13, 1 4^^ 
1*ftw«j3ifeffl*^ip^TffKLXt*te4v\ 

[0 2 3 5] wwT®*ttO*b(w8¥iNB4Bfa*3&«ria 
191:, ±eB«agSrBI2 0 (A) IZ S (si ESQ SrSI 2 0 

(B) {C^to 019, 112 0 (A) RtfH2 0 (B) 

[0 2 3 6] 01 1^4 4 0 1 ±MRtffc 
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ft/c-^^ y^TFT4^4 0 2 1*4® 4 (B)cOn^ 
t^^TFT 3 0 4^l^TM^HS o Sot, « 
'igfl5»Wttn^-ir-*^STFT 3 0 4 <aittW&#ffll-*-Jx 
tfftl*. 4 4 0 3T^^n-6SE^*i, ^-Y ^-^V 

^TFT44 02<^y-htl4 4 04a, 4 4 0 4b 

[0 2 3 7] .*StJ6«Ttt^ + */^«ri£««365r 

— 3»**fts*»^y- hm%th l< » 

[0 2 3 8] Myf>^fflTFT44 0 2OK 

l"f ^KiS4 4 0 5 I4^»IJP#T F T 4 4 0 6 O^*- 
h«&4 4 0 7tC«*ttK»«$*l,T^5. tt*3, 
WfflTFT4 4 0 6*41214 (B) Wpft^VlTF 

20 [0 2 3 9] Myf>^fflTF T 4 4 0 2 & O^BTtftJ 
ifflTFT4 4 0 6^)±lil4«l ^ >3 >-gg4 

4 0 8#Rf4fcft. ^rO±IC«Hfl|^ib/j:6¥^b»4 4 
0 9a*WlS3ftS. ¥fflffctt4 4 0 9tJfl^TTFT(C 

/SSftSEL»J4##l£»^fcfc, ©|gds#&+5r t 
lcJ:oT3B3fe5FA«rawf»*)& s ife5. '^t, ELI 

[0 2 4 0] 4 4 1 Ottffl§WttttJ&»ktt*®* 

50 (EL^fiOii) •CfoO, «ffiffl9MBTFT4 4 

0 6«) KW>B»4 4 i i Hi 
Mi4 4 1 0^LTttB<W>> f »AiriW^Xt«) 

[0 2 4 1 ] iHig®&4 4 1 0^ hUf4E L§4 4 1 2 

3ftS?iSfiR*ftS. 0 1 9-ci4-ir*u*»ia^L-c^ 

**JiE«"CttR (*) , G (ft) , B (*) W 

9»J-CI4l«*tetCj: ^M^WiF LWMLT^ 
^0 5o A(*W(iJ4, JEfLjiAJl i: LT 2 0 n mJ*W«l 7 ^ 
nv'T-V (CuPc) JR^rRit, ^0±^|g3tJB t L 
T70n mWO h H ^- 8 -^f / !) 7 7 hT^^--^A 

(A 1 qJ ) K*Rlt-fcfflJB«iSt A 1 

q3(;^t^ y K>, U>t,L<i4DCMl <L^o 

[0 2 4 2] {9U «±OWI4E LJli LTffll^ii 

ro-e*5*«EL*tft(D-«r-fcoT, rftiipg^ts 

50 ABfcSStrtt^^iirTE T./B (56* -RU 5 * cotLtbw 
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[0 2 4 3]ft:fC x ELJI4 4 1 2fiO±JC|iig3tttO* 

£&Bt£/B^a. #J8L ^cOMgAgl 
A^tiO^M) 5r^^Tt)|^ 0 MttfitU 



40 



fflTFT4 5 0 1 OKM >SSiH 4 5 0 3 4 
5 0 4fC«*tolC«|jfc£ft-0*S. 
[0 2 5 0] #5M6«"ett, 0!l«tt«4 5 0 4J&SE Li* 

70 [0 2 5 1 ] irXSa4 5 0 4<D_L(CttE I..JB4 5 0 5 



[ 0 2 4 4] iOBM®4 4 1 3 JT«$n^"eE 

4 4 14 1*, IHlffi (Affi) 4410, E Lip 441 

[0 2 4 5] fcK:, *^Jfiffl|lc:*iltSiii*03±ffi«ifiSr 
120 (A) feJB^TRSJH-S. Myf^fflTFT 

4 4 0 2 ^y-^i±y-^E« 4 4 15 C*«*Jx, K 
H'>f* K^-OKiBU 40 5fcSM£$tt*. K 
L"f >i£»4 4 0 5#±ttatM»fflT FT 4 4 0 6^- 

htt«4 4 o 7ic««ttK»«3na 0 - KflEfkoffi 

fflTFT 4 4 0 6^y-^(i«8Eiftiej*4 4 1 6 (cm^C 
tt(w»j|K*Jx, KW>fiKU^f>ra4 4 1 7(^11 
fi*JUS«$*l5o KW ViB*4 4 1 7M:j&I6-C 

**£*L3iliKtt« 4 4 1 8 I^M#}K^£h, 

*« 

[0 2 4 6] r<7)fc#, 4 4 1 9t^3;ft3««tai« 

»*s^jBfiisns. wt4 4 1 9n, nrnm^m 

4 4 16 ^«5EC«(C»jft*ixfc^?»«SJBi4 4 2 0, 

4 4 0 7 *«rflT^fifc$*t-5. jfcfc, ^-htS4 4 0 

[0 2 4 7] *^2fe0f|(75ELSS^»R«:^SS-*-5 
iC&fcoT, , 3, 6-11. 13, 1 4<7>*# 

§ & {-M^ £;b-£T fc fit V 
[0 2 4 8] l 8 ] #Mfe#JTtt:, H»J l 7 

to, 2ftWlcttEI2 l ^ffl^o, *r*5, Ul9£R— O 

[0 2 4 9] H 2 1 -Cia*«EW»fflT F T4 5 0 1 H 
TEN (B) On^**;U^TFT3 0 2fc[H]-$&<0 
TFT*Jfll^, £>|fc, S«W»fflTFT4S0 1O^ 
14 5 0 211^^ yf>^fflTFT4 4O2A0K 



3feii:Lt7 0nmif(7)PPV y y m - U- > fc* 

[0 2 5 2] E LJB 4 5 0 5 OiKliSPJlaSmBt 

^fe<f5»«4 5 0 ■6tfKijp > 4T,5 0 

[0 2 5 3] iO»S4 5 0 6*-C»jS$iifcB#^-eE 

4 5 o 7 (}, wmwm 4504, e l • 4 5 0 
5xawi4 5 0 ex-^^ixfc^^^v^^Ji-ro 

[0 2 5 4] ^<nk£ y «ffiM»/BTFT 4 5 0 1 
WfM«MJ3TFT4 5 0 1 liELHi^ 5 0 7 £rft£*L6m 

^MVXgB^-ftfeS. %(F>tz$>. WMM\'0ffi T F T 4 5 

0 1 tf) KW V{RiJ(^, >r'-h|fe«4 5 0 8 $rjMty 
" V «ffi4 5 0 2 iCtt>i 5 i"5lcX"D*DfiS«c 4 5 _ 0" 9 * * 

K Jt' S *« 5§ W <7>«iS Hfla y> T # » -C fc S , 
[0 2 5 5] ^fc, ^H^01JO^»J^l>fRT FT 4 5 0 

1 tt^— S^;^4 5 0 2 ^ [,DDi^4 5 0 9 tOffli: 

SMWf^.:^T-|]2 0 (A) , (B) (C^Lfcf^ 
^0 Mt4 4 3 8 t(Sl#<0«teSr»fc-frSCi Tb^ffi-Cfc 
^> 0 EL«^SEli*^^^^iEl(l*^:X-»^*-ti: 

[0 2 5 6] ttfc, *J?«iMOELS^Sl^«t4 
(Cfcfco-C, ^iSCTl , 3, 6-11, 13, 1 4<om 

i A ^m^^^ r *j & t \ 

50 v*5r <h^T'# SiSI*«ita5««rEI2 2 (A) - (C) 
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fc*5. *»JSflWIC±JV^-C. 4 6 0 1 0 2 td, ***WO^**lElji8li«>*A*tt 2 1031 

^iTFT4 6 0 2<ny — *EIR % 4 6 0 3 li*^ *> fell C P U-^> * U «fdfflt *5 d t 6« 

f>^TFT4 6 0 2 0y- KffiH, 4 6 0 4H« [ 0 2 6 4 ] HI 2 3 (C) f^^/^ye^- £ 

•WfflTFT, 4 6 0 Stta V7>t, 4 6 0 6, 4 6 — >tfa — ##2 2 0 1 , # * 7 SB 

0 8 KttliEftlftK* 4 6 0 7ttEL**it5- ( 2 2 0 2, 2 2 0 3 , 8^^yf2 2 0 4, * 

[0 2 5 8] 122 (A) It, -oc5©*|B-e«8ttlfet& 2 0 5tM^5 fl *IHI8*<?5«***S!«li 

814 6 0 6 t#ai: lfc*^«t?*>5 fl l|J*u ~o<£> **<«2 2 0 5td; *IB35M^*a»#laIS6*±C P 

MSI^«ajfe»»4 6 0 6 Sr*Mdl**Wfc tjtz <fc 5 fd V 5„ 

^dt*nT^5^tt«Faws*>5. r^m^, mmmnm [02 6 5] 023 cd) yi^-v^w? 4*~?^4x~ 

^Ki^t^H^Sfc^, HJ9f&fr$e>(dff** 70 *>$ % *#2 3 0 1, 3t^8S2 3 0 2, 7-Ag(l2 3 0 

[0 2 5 9] 122 (B) ti, «SEtfc£»4 6 0 0 2 td, *iR«WW^a«*!HlKtt C P * V ^idffi 

8 fry- h£ft4 6 0 3 i¥»icKftfc*s*<o«-c*> t*s-e*5 B 

6, #*5, EI 2 2 (B) *rtt««W#&«4 6 0 8 ty— [0 2 6 6] §23 (E) ttyrT'a^^- (7*n 

Mfl«U 6 0 3 fcj&SfifcfefcHj; 3 K&tffcfcift yx^-> 3 yTV) -Cfe»P , ##=2 4 0 1, 2 4 0 

"tT^VTffi**^^^ 2T»*S^Kia2 4 O 37(B3£fcT-A;*:/y s/> 2 4 

»*Kfr^LTS*<5 J:5«dK*t5C tt-CtS. d<0 04, 2 4 0 5, 2 4 0 6, *^y->2 

»S\ ««*«*4 6 0 8 ^- hBB«4 6 0 3 tVW 4 0 7"C«ja*ixS 0 *»Mfl« B %*^ftB2 4 0 3 Id 

*rB«Srft*$-ttSwi:3fls-C*5fc*. HiliSBfr £ (bid fflv^:i^"C*H *K»^^^W#IaIBttC PU^ 

[0 2 6 0] tfc, §22 (C) M\ H2 2 (B) Ofl? [0 2 6 7] El 2 3 (F) li7o>h7'n5?x^^-'C 

itfc^tcm^^H4 6 0 8fry— hE^4 6 0 3 t h V , **2 5 0 1 , 3te»2 5 0 2, ?KA«**£gK 2 5 

wicis:it, £^td, — oo3iaaifriiaEWj^jii4 6 o 8 03, ^2504, ^^y->2 5os-c«j*$h, 

fr*^id*fcafr|fcfcfc5 J;5*c?BjS-f5^;jc»«)asfeS. 5. *JSWtt«r**^KB2 5 0 3i:Il^;i:^ 

*3t, «ase«*&»4 6 0 8fr^— MH*fe4 6 0 30t^T *JS««O^W#l3B(iC P U4»> * y *«d«V^ 

»S\ »fR*«»0*ftfr«fo-f-d.i:36S-Cft5^a!), iJ [0 2 6 8] §24 (A) yt^= > tr* — ^ -c 

*«fifrSfeidfl!»aHki-5r iiS-C&S. fcfl, *f£2 6 0 1 , *«A*S1S2 6 0 2, ***ffi2 6 
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